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
)LJXUH&LUFXODWLRQGDWDEDVHGRQVXEMHFWV

:KLOHVRPHGHWDLOVIRUWKH3XUFKDVHRQ'HPDQGDSSURDFKKDYH\HWWREHFRQILJXUHGWKH
JHQHUDOIUDPHZRUNRIWKHSURJUDPLVDVIROORZV

x 5HFRUGVIRUWLWOHVIURPWKHPRVWH[SHQVLYHSXEOLVKHUVZLOOEHORDGHGLQWRWKHRQOLQHFDWDORJ
IRUXSWRRQH\HDU:KLOHWKHPRVWH[SHQVLYHLQGLYLGXDOSXEOLVKHUVYDU\E\GLVFLSOLQHWKH
JHQHUDOFRVWWKUHVKROGIRUVHOHFWLQJUHFRUGVWRORDGLVGHILQHGDVWKRVHLWHPVWKDWFRVWOHVV
WKDQ
x $IWHUUHFRUGVDUHORDGHGLQWKHFDWDORJOLEUDU\SDWURQVZLOOKDYHWKHRSSRUWXQLW\WRSXUFKDVH
³RQGHPDQG´E\VHOHFWLQJDEXWWRQLQWKHFDWDORJUHFRUGLQGLFDWLQJWKH\ZLVKWRSXUFKDVHLW
$QRUGHUZRXOGWKHQEHDXWRJHQHUDWHGDQGSODFHGLPPHGLDWHO\E\WKH$FTXLVLWLRQV
'HSDUWPHQWZLWKLQWKH/LEUDULHV
x 2QFHVHOHFWHGLWHPVDUHRUGHUHGSURFHVVHGDQGPDGHDYDLODEOHWRWKHSDWURQZLWKLQILYH
ZRUNLQJGD\VRIWKHGDWHRIRULJLQDOSXUFKDVH


:KLOHVWLOOLQWKHYHU\HDUO\VWDJHVFROOHFWLRQGHYHORSPHQWOLEUDULDQVIRUWKHGLVFLSOLQHVLQFOXGHG
LQWKLVLQLWLDO3XUFKDVHRQ'HPDQGSURJUDPDUHKRSHIXOWKDWLQWHUHVWHGSDWURQVZLOOPDNH
PRQRJUDSKVHOHFWLRQVUHIOHFWLYHRIVFKRODUO\QHHG

:KLOHFRQVLGHULQJWKHEHVWPHWKRGIRUDGGLQJHERRNVWRWKHFROOHFWLRQDVZHOODVLQVWLWXWLQJD
SLORW3XUFKDVHRQ'HPDQGSURJUDPWKLV\HDU.8/LEUDULHVKDYHUHFHQWO\LQVWLWXWLRQDOL]HG
DSSURDFKHVIRUV\VWHPDWLFDOO\LGHQWLI\LQJDQGGHYHORSLQJGLJLWDOFROOHFWLRQVKRXVHGZLWKLQWKH
/LEUDULHV,QDQHIIRUWWRJXLGHDQGFHQWUDOO\DGPLQLVWHUWKHSURFHVVHVDQGZRUNIORZVDVVRFLDWHG
ZLWKWKLVZRUNWKH/LEUDULHVFUHDWHGD'LJLWDO&ROOHFWLRQV&RXQFLOFRPSRVHGRIDQXPEHURI
PHPEHUVIURPDFURVVWKRVHGHSDUWPHQWVZLWKVLJQLILFDQWLQWHUHVWLQEXLOGLQJVXFKFROOHFWLRQV
LQFOXGLQJ6FKRODU6HUYLFHV7HFKQLFDO6HUYLFHV&ROOHFWLRQ'HYHORSPHQW3UHVHUYDWLRQ6SHFLDO
&ROOHFWLRQVDVZHOODVRWKHUDUHDVRIWKHOLEUDULHV

)RUVRPHWLPHWKH/LEUDULHV¶6FKRODU6HUYLFHV'HSDUWPHQWKDVZRUNHGFROODERUDWLYHO\ZLWK
VFKRODUVDQGRWKHUVERWKLQWHUQDOO\DQGH[WHUQDOO\LQDQHIIRUWWREXLOGGLJLWDOFROOHFWLRQV
+RZHYHUVLQFHPLGWKH'LJLWDO&ROOHFWLRQV&RXQFLOKDVIRFXVHGRQLQWHUQDOOLEUDU\
FROOHFWLRQVZRUNLQJRQERWKSURFHVVHVGHVLJQHGWRDLGLQWKHVROLFLWDWLRQDQGLGHQWLILFDWLRQRI
LQWHUQDOFROOHFWLRQVDQGWKHDFWXDOGLJLWL]DWLRQRIVHOHFWHGSURMHFWV:KLOHVWLOOLQWKHHDUO\SKDVHV
RIH[LVWHQFHWKH'LJLWDO&ROOHFWLRQV&RXQFLOLVHVWDEOLVKLQJDIUDPHZRUNIRUIXWXUHSUDFWLFH

1HZ3XEOLVKLQJ0RGHOV

.86FKRODU:RUNVLVDGLJLWDOUHSRVLWRU\IRUVFKRODUO\ZRUNFUHDWHGE\WKHIDFXOW\VWDIIDQG
VWXGHQWVDWWKH8QLYHUVLW\RI.DQVDV,WZDVGHYHORSHGXQGHUWKHDXVSLFHVRIWKH.8/LEUDULHV¶
DGPLQLVWUDWLRQIRUWKHSXUSRVHRIVHUYLQJDVDSUHIHUUHGUHSRVLWRU\IRUWKHFROOHFWLRQDQG
SUHVHUYDWLRQRIVFKRODUO\ZRUNE\.8VFKRODUV%DVHGRQ'6SDFHRSHQVRXUFHVRIWZDUH
FUHDWHGDWWKH0DVVDFKXVHWWV,QVWLWXWHRI7HFKQRORJ\.86FKRODU:RUNVSURYLGHVDFFHVVWRWKLV
PDWHULDOLQFOXGLQJGDWDVHWVZRUNLQJSDSHUVSUHSXEOLFDWLRQVFKRODUVKLSDQGSXEOLVKHG
SDSHUVDQGLVFDSDEOHRIKDQGOLQJDZLGHYDULHW\RIFRQWHQWW\SHVDQGILOHIRUPDWV*HQHUDO
JXLGHOLQHVDUHRIIHUHGWRDVVLVWSRWHQWLDOIDFXOW\WRGHWHUPLQHLIDZRUNLVDSSURSULDWHIRU.8
6FKRODU:RUNVDQGLQFOXGHWKHIROORZLQJVWLSXODWLRQV

x 7KHZRUNPXVWEHHGXFDWLRQRUUHVHDUFKRULHQWHG
x 7KHZRUNPXVWEHLQGLJLWDOIRUP
x 7KHZRUNVKRXOGEHFRPSOHWHDQGUHDG\IRUGLVWULEXWLRQ
x 7KHDXWKRURZQHUPXVWKDYHWKHOHJDOULJKWWRJUDQW.8WKHULJKWWRSUHVHUYHDQG
GLVWULEXWHWKHZRUNYLD.86FKRODU:RUNV

$PDMRUPLOHVWRQHZDVDFKLHYHGLQ$SULOZKHQWKH.8)DFXOW\6HQDWHDSSURYHGDQ2SHQ
$FFHVV3ROLF\WKXVPDNLQJWKH8QLYHUVLW\RI.DQVDVWKHILUVWSXEOLFO\IXQGHGXQLYHUVLW\WRDGRSW
VXFKDXQLYHUVLW\ZLGHIDFXOW\LQLWLDWHGSROLF\2SHQDFFHVVSROLFLHVVXFKDVWKHRQHDGRSWHG
E\.8SURYLGHDQH[FHOOHQWRSSRUWXQLW\IRUWKHIDFXOW\DQGXQLYHUVLW\WRRIIHUWKHEURDGHVW
SRVVLEOHDFFHVVWRMRXUQDOSXEOLVKHGVFKRODUVKLSZKLOHEULQJLQJJUHDWHUYLVLELOLW\WRWKHDXWKRUV¶
ZRUN&ROOHFWLYHSDUWLFLSDWLRQLQWKHRSHQDFFHVVSROLF\SURYLGHVWUDQVSDUHQWPHWKRGVWR
VKRZFDVHDQGVKDUHWKHEUHDGWKDQGGHSWKRIWKHIDFXOW\¶VFROOHFWLRQFRQWULEXWLRQWRWKH
DFDGHPLFUHFRUG

:KLOHWKHSROLF\LWVHOIZDVSDVVHGODVWVSULQJLPSOHPHQWDWLRQGHWDLOVKDYH\HWWREHDQQRXQFHG
$GD(PPHWW$VVRFLDWH/LEUDULDQIRU6FKRODUO\&RPPXQLFDWLRQVZLWKLQ.8/LEUDULHVLVFXUUHQWO\
OHDGLQJDQLPSOHPHQWDWLRQWDVNIRUFHXQGHUWKHDHJLVRIWKH)DFXOW\6HQDWH([HFXWLYH

&RPPLWWHH,WLVHQFRXUDJLQJWRQRWHWKDWWKH.8/LEUDULHV¶IDFXOW\OLEUDULDQVKDYHEHFRPHHDUO\
DGRSWHUVRIWKHSROLF\:KLOHLPSOHPHQWDWLRQGHWDLOVDUHVWLOOLQWKHRIILQJIDFXOW\ZLOOEH
SURYLGHGWKHSRVVLELOLW\RIÄRSWLQJRXW¶LHQRWSDUWLFLSDWLQJLQWKHSROLF\DVQHJRWLDWLRQVZLWK
LQGLYLGXDOSXEOLVKHUVPD\GLFWDWH,WLVZRUWKQRWLQJWKDWWKRVHZKRGRHOHFWWRSDUWLFLSDWHZLOO
UHWDLQWKHFRS\ULJKWRIWKHSDUWLFXODUZRUNVWKH\VXEPLW

/RRNLQJWRWKHIXWXUH

,QWKHIXWXUHLWLVFOHDUWKDWDFDGHPLFOLEUDULHVZLOOFRQWLQXHDGDSWLQJWRWKHFKDQJLQJFROOHFWLRQ
GHYHORSPHQWHQYLURQPHQWDQGWRWKHHYROYLQJVFKRODUO\QHHGVRIWKHLUFRQVWLWXHQFLHV7KH.8
/LEUDULHVSODQVWRXVHWUDGLWLRQDOPHDQVDVZHOODVPRUHLQQRYDWLYHDSSURDFKHVWRPDQDJHDQG
H[SDQGUHVHDUFKFROOHFWLRQVLQFOXGLQJVXFKPHWKRGVDVPDQDJLQJUHVRXUFHH[SHQGLWXUHVWREH
DVFRVWHIIHFWLYHDVSRVVLEOHHQJDJLQJLQFROOHFWLRQPDQDJHPHQWDQGFROOHFWLRQEXLOGLQJ
SUDFWLFHVWKDWDUHSUDFWLFDEOHDQGUHVSRQVLYHWRVFKRODUO\QHHGVRIWKHXQLYHUVLW\DQG
FRQVLGHULQJLQQRYDWLYHZD\VWRHQJDJHQHZSXEOLVKLQJPRGHOVWKDWSHUWDLQWRGLJLWDOVFKRODUVKLS

$VQRWHGLQWKHLQWURGXFWLRQWKHDXWKRUVLQWHUYLHZHGWKH.8/LEUDULHV¶OHDGHUVKLSDQGSRVHGWKH
TXHVWLRQFRQFHUQLQJKRZDFDGHPLFOLEUDULHVZRXOGFRQWLQXHWRPHHWWKHPLVVLRQVRIEXLOGLQJ
UHVHDUFKFROOHFWLRQVLQDQHUDRIEXGJHWFRQVWUDLQWVWHFKQRORJLFDOLQQRYDWLRQQHZSXEOLVKLQJ
PRGHOVDQGFKDQJLQJH[SHFWDWLRQRIXVHUV%RWKWKH'HDQRI/LEUDULHVDQGWKH$VVLVWDQW'HDQ
IRU&ROOHFWLRQVDQG6FKRODU6HUYLFHVDUWLFXODWHGWKHQHHGWR³OLQNQHZNLQGVRIFROOHFWLRQVDQG
QHZNLQGVRIVFKRODUO\FRPPXQLFDWLRQLQLWLDWLYHVWRWKHYDOXHVRIOLEUDULHV´:KLOHWKH'HDQ
LQGLFDWHGWKDWVKHSHUVRQDOO\GLGQ¶WEHOLHYHWKDW.8ZRXOG³HYHUEHRXWRIWKHEXVLQHVVRI
DFTXLULQJSULQWPDWHULDOV«´VKHDOVRVWDWHGWKHUHLVD³FOHDUQHHGWRPRYHLQWKHGLJLWDO
HQYLURQPHQWYHU\IRUFHIXOO\7KHEDODQFHDQGWKHFKDOOHQJHDUHLQPHHWLQJWKHQHHGVRIWKH
GLYHUVHFRPPXQLWLHVWREHPXFKDWWXQHGWRWKHXVHUV¶QHHGVDVZHOODVWKHLQIUDVWUXFWXUHWKH\
QHHGWRVXSSRUWWKHLUWHDFKLQJDQGUHVHDUFK´)XUWKHUPRUHVKHIHOWWKDW³WKHIXWXUHRIOLEUDULHV
DQGUHVHDUFKOLEUDULHVLQSDUWLFXODUZLOOOLHLQWKHVSHFLDOFROOHFWLRQVWKHYHU\UDUHXQLTXHW\SHV
RIPDWHULDOVWKDWZHKDYH«´

7KXVWKHUHLVFOHDUO\UHFRJQLWLRQRIWKHGLIIHUHQWGLVFLSOLQDU\QHHGVWREHPHWE\UHVHDUFK
OLEUDULHVDQGLQVWLWXWLRQVDUHPDLQWDLQLQJDQGEXLOGLQJFROOHFWLRQVDFURVVPXOWLSOHIRUPDWVZLWK
WKHVHQHHGVLQPLQG,QGRLQJVROLEUDULHVDUHUDLVLQJTXHVWLRQVDQGSURPRWLQJFRQYHUVDWLRQV
DERXWWKHQDWXUHRIFROOHFWLRQVDQGWKHIXWXUHUROHRIWKHOLEUDU\LQWKHDFDGHP\7KLVUROHZLOO
XQGRXEWHGO\LQFOXGHWKHHVWDEOLVKPHQWRIPRUHFROODERUDWLYHUHODWLRQVZLWKXQLWVRQFDPSXVDQG
DPRQJJHRJUDSKLFDOO\GLVWDQWOLEUDULHVWKHPVHOYHV$VWKH'HDQQRWHG³7KHUHDUHGLVFLSOLQDU\
GLIIHUHQFHV7RPHWKHFHQWUDOFKDOOHQJHLVJHWWLQJPRUH«XQLYHUVLW\OLEUDULHVWRJHWKHULQWKH
FRXQWU\VRWKDWWKHUHDUHODUJHFHQWHUVRIH[FHOOHQFHRIVXSSRUWUDWKHUWKDQRQHXQLYHUVLW\DWD
WLPHWRKHOSOHYHUDJHVRPHRIWKHVHFROOHFWLRQGHYHORSPHQWH[SHQGLWXUHV´

,QDGGLWLRQWRVXSSRUWLQJ³FHQWHUVRIH[FHOOHQFH´OLEUDULHVPD\ILQGWKDWDORFDOFROOHFWLRQ
GHYHORSPHQWUROHLQWKHIXWXUHOLHVLQEXLOGLQJFROODERUDWLYHUHODWLRQVKLSVZLWKRWKHUXQLWVRQ
FDPSXVWRH[SDQGLQIUDVWUXFWXUHEXLOGH[SDQGHGGLJLWDOFROOHFWLRQVDQGHQJDJHIDFXOW\DQG
SDWURQVLQHQWLUHO\QHZZD\V7KH.8/LEUDULHVIRUH[DPSOHLVFUHDWLQJD&HQWHUIRU6FKRODUV
KRXVHGLQWKH/LEUDULHVLQSDUWQHUVKLSZLWKWKH&ROOHJHRI/LEHUDO$UWVDQG6FLHQFHDVDZD\WR
XQLWHOLEUDU\H[SHUWLVHZLWKIDFXOW\DQGVWXGHQWUHVHDUFKLQDUHDVRIGDWDFUHDWLRQDQGGLJLWDO
SXEOLVKLQJ


,QFORVLQJWKHUHDOLWLHVIDFHGLQEXLOGLQJUHVHDUFKFROOHFWLRQVDUHFRQWLQXDOO\FKDQJLQJ³«:H
SUHVVIRUFKDQJHVWKDWVHHPWRPDWFKZKHUHVFKRODUO\UHVHDUFKDQGWHDFKLQJDUHJRLQJDQGWKDW

LQYRNHVDFRQYHUVDWLRQ´WKH$VVLVWDQW'HDQVWDWHG³,WKLQNWKDW¶VKHDOWK\>&@RQWULEXWLQJWR
WKRXJKWIXOFRQYHUVDWLRQDERXWKRZWHDFKLQJUHVHDUFKDQGVFKRODUVKLSDUHFKDQJLQJLVDQ
LPSRUWDQWWKLQJZHGR´6XFKFRQYHUVDWLRQVPD\SURYHFKDOOHQJLQJWRFROOHFWLRQGHYHORSPHQW
OLEUDULDQVIRUZKLOH³FROOHFWLRQVDUHJUHDWLFRQVRIZKRZHKDYHEHHQ«ZKHQ\RXPDNH
FKDQJHV«>WKH@GHEDWHVWKDWHQVXHDUHVRPHWLPHVSDLQIXO´7KRXJKWKDWPD\EHWUXHLWVKRXOG
EHYHU\FOHDUWRDOOWKDWWKHVHFRQYHUVDWLRQVZLOOKDYHDVLJQLILFDQWLPSDFWRQFROOHFWLRQEXLOGLQJ
DFWLYLWLHVZHOOLQWRWKHIXWXUH

%LEOLRJUDSK\

$GDPV%ULDQDQG%RE1RHO³&LUFXODWLRQ6WDWLVWLFVLQWKH(YDOXDWLRQRI&ROOHFWLRQ
'HYHORSPHQW´&ROOHFWLRQ%XLOGLQJ

%RULQ-DFTXHOLQHDQG+XD<L³,QGLFDWRUVIRU&ROOHFWLRQ(YDOXDWLRQ$1HZ'LPHQVLRQDO
)UDPHZRUN´&ROOHFWLRQ%XLOGLQJ

%UXJ6DQG\DQG&ULVWL0DF:DOWHUV³3DWURQ'ULYHQ3XUFKDVLQJIURP,QWHUOLEUDU\/RDQ
5HTXHVWV´&RORUDGR/LEUDULHV)DOO

%UXVK'HQLVH³&LUFXODWLRQ$QDO\VLVRIDQ(QJLQHHULQJ0RQRJUDSK$SSURYDO3ODQ´&ROOHFWLRQ
%XLOGLQJ

&DPSEHOO&DURO$QQH%DUNHUDQG-HDQ(DJOHVILHOG³6OLSSLQJLQWR$SSURYDO3ODQV$9LHZRI
&ROOHFWLRQ'HYHORSPHQW&ROOHFWLRQ0DQDJHPHQW´%ULFNDQG&OLFN/LEUDULHV3URFHHGLQJVRI
DQ$FDGHPLF/LEUDU\6\PSRVLXP0DU\YLOOH022FWREHU(GV&8U\DQG)
%DXGLQR0DU\YLOOH1RUWKZHVW0LVVRXUL6WDWH8QLYHUVLW\

&KDGZHOO)D\H³:KDW¶V1H[WIRU&ROOHFWLRQ0DQDJHPHQWDQG0DQDJHUV"8VHU&HQWHUHG
&ROOHFWLRQ0DQDJHPHQW´&ROOHFWLRQ0DQDJHPHQW

'LOHYNR-XULV³$Q$OWHUQDWLYH9LVLRQRI/LEUDULDQVKLS-DPHV'DQN\DQGWKH6RFLRFXOWXUDO
3ROLWLFVRI&ROOHFWLRQ'HYHORSPHQW´/LEUDU\7UHQGV:LQWHU

(PGH-XGLWKDQG/HD+&XUULH³:KDW$UH:H*HWWLQJ2XUVHOYHV,QWR".8/LEUDULHV
,QYHVWLJDWHV(ERRN9HQGRUVDQG3XEOLVKHUV´3UHVHQWDWLRQDW./$03/$-RLQW&RQIHUHQFH
+\DWW5HJHQF\&HQWXU\,,&RQYHQWLRQ&HQWHU:LFKLWD.6$SULO

)HUJXVRQ7RQ\*D\OH&KDQDQG-DQQ\/DL³8VHU3DWURQ'ULYHQ(ERRN&ROOHFWLRQ
'HYHORSPHQW´3UHVHQWDWLRQDW(PHUJLQJ3DUDGLJPVIRU$FDGHPLF/LEUDU\(%RRN
$FTXLVLWLRQDQG8VH7UHQGV&KDOOHQJHVDQG2SSRUWXQLWLHV+RQJ.RQJ-XQH
KWWSKGOKDQGOHQHW

+DULFRPEH/RUUDLQHDQG'HE/XGZLJ3HUVRQDO,QWHUYLHZ$XJXVW

-DFRE\%HWK(³6WDWXVRI$SSURYDO3ODQVLQ&ROOHJH/LEUDULHV´&ROOHJHDQG5HVHDUFK/LEUDULHV
0D\

.QLHYHO-HQQLIHU(+HDWKHU:LFKWDQG/\QQ6LOLSLJQL&RQQDZD\³8VHRI&LUFXODWLRQ6WDWLVWLFV
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